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DETAILED ACTION 

Election/Restrictions 

Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1 . 

In accordance with 37 CFR 1 .499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 
Group 1 , claim(s) 1 and 2, drawn to an article. 
Group 2, claim(s) 3 and 4, drawn to a method of making an article. 

The inventions listed as Groups I and II do not relate to a single general inventive 
concept under PCT Rule 13.1 because, under POT Rule 13.2, they lack the same or 
corresponding special technical features for the following reasons: 
(1) The special technical feature for each group is not commonly shared. 
In particular, the special technical feature of Group I is a joined aluminum nitride body 
with specific material properties. The special technical features of Group II include 
joined aluminum nitride bodies with recessed portions, particle size of molybdenum and 
tungsten, paste, adhesive layer, dewaxing, and sintering at two cycles. None of these 
technical features are shared in group I. Therefore, the inventions or groups of 
inventions lack unity. 

During a telephone conversation with Marc Weiner on April 24, 2005 a 
provisional election was made with traverse to prosecute the invention of Group I, 
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claims 1 and 2. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 3 and 4 withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(1). 

The examiner has required restriction between product and process claims. 
Where applicant elects claims directed to the product, and the product claims are 
subsequently found allowable, withdrawn process claims that depend from or otherwise 
require all the limitations of the allowable product claim will be considered for rejoinder. 
AN claims directed to a nonelected process invention must require all the limitations of 
an allowable product claim for that process invention to be rejoined. 
In the event of rejoinder, the requirement for restriction between the product claims and 
the rejoined process claims will be withdrawn, and the rejoined process claims will be 
fully examined for patentability in accordance with 37 CFR 1 .104. Thus, to be allowable, 
the rejoined claims must meet all criteria for patentability including the requirements of 
35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product are found 
allowable, an otherwise proper restriction requirement between product claims and 

process claims may be maintained. Withdrawn process claims that are not 
commensurate in scope with an allowable product claim will not be rejoined. See MPEP 
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§ 821 .04(b). Additionally, in order to retain the right to rejoinder in accordance with the 
above policy, applicant is advised that the process claims should be amended during 
prosecution to require the limitations of the product claims. Failure to do so may result 

in a loss of the right to rejoinder. Further, note that the prohibition against double 
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement 
is withdrawn by the examiner before the patent issues. See MPEP § 804.01 . 

Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yushio et al. (US 6,423,400) in view of Yamakawa et al. (US 5,370,907) and Ito et al. 
(PCT/JP02/08223) (English translation is US publication 2004/0071945). 

Yushio et al. teach a susceptor for semiconductor manufacturing equipment 
obtained by joining plural aluminum nitride layers, 11, with a high melting point metallic 
layer, 12, and an adhesive layer, 13 (abstract, and col. 6, lines 1-45). The metallic layer 
preferably has a thickness of 1-100 microns and preferably made of tungsten or 
molybdenum (col. 8, lines 18-35), or in a specific example has a thickness of 30 microns 
(col. 22, lines 35-40). After sintering the article, material properties were tested. These 
material properties included shear strength and warp. The warp was measured to be 
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less than 1 micron/I mnn (ICQ microns/I 00 mm) (see at least col. 23, lines 34-68). The 
bonding strength, (peeling strength) also known as the shear strength between the 
metallic layer and the ceramic substrate, which is the same context that the applicant 
uses, is measured and results are provided in Table 8. Yushio teach a shear strength 
of up to 3.3 kg/mm^ and falls to teach a bond strength of greater than 4 kg/mm^. 
Yamakawa et al. teach a high melting temperature metal consisting of tungsten and 
molybdenum on an aluminum nitride ceramic body, and a method of improving the peel 
strength (shear strength) (see at least abstract and col. 1 , lines 25-65). By mixing 
tungsten and molybdenum in certain rations, shear strengths of greater than 5 kg/mm^ 
are obtainable (col.3, lines 60-63) It would have been obvious to a person having 
ordinary skill in the art at the time the present invention was made to use these mixtures 
in Yushio's metal layer comprising molybdenum and tungsten on aluminum nitride 
ceramic because Yamakawa et al. teaches a higher bonding strength and therefore a 
better product with longer life ability due to the resistance to shear apart is obtainable. 
Yamakawa and Yushio et al. are both silent to the sheet resistivity of the metal layer. 
However the applicant's teach in the instant specification that the sheet resistivity is a 
function of material and layer thickness (pg. 10, lines 16-30). It is noted that Yushio 
teaches the same materials and the same overlapping layer thickness ranges. The 
applicants further teach that the sheet resistivity can be reduced by decreasing the 
particle size of the tungsten and molybdenum materials forming the paste. These 
particle sizes are taught by the applicant's to be preferably 1-3 microns (page 14, lines 
1 1-27). Ito teaches that when printing pastes of metal material, specifically. 
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molybdenum and tungsten particles, the average particle size is preferably 0.1-5 
microns, in order to ease in the deposition of the conductor containing paste (Ito et al., 
[0126]-[0128]). Therefore it would have been obvious to a person having ordinary skill 
in the art at the time the present invention was made to use Mo and W particles ranging 
between 0.1 and 5 microns in size for the deposition of a conductor paste on ceramic 
substrates because these particle size ranges are taught by Ito et al. to result in easier 
deposition. Furthermore it is noted that both Yushio and Yamakawa teach screen 
printing the conductor paste onto the ceramic substrate (col. 6, lines 55) and (col. 8, 
lines 48-54), respectively. The metal paste of Yushio et al. utilizing these obvious 
particle sizes will inherently possess the instantly claimed sheet resistivity, since, Yushio 
et al. teach the same materials and the same thicknesses, and Ito teaches the obvious 
particle size distribution. It has been held that where the claimed and prior art products 
are identical or substantially identical in structure or are produced by identical or a 
substantially identical processes, a prima facie case of either anticipation or 
obviousness will be considered to have been established over functional limitations that 
stem from the claimed structure. In re Best, 195 USPQ 430, 433 (CCPA 1977), In re 
Spada, 15 USPQ2d 1655, 1658 ( Fed. Cir. 1990). The prima facie case can be 
rebutted by evidence showing that the prior art products do not necessarily posses the 
characteristics of the claimed products. In re Best, 195 USPQ 430, 433 (CCPA 1977). 

The applicants teach that by using smaller particle sizes for the conductor 
material will result in lower sheet resistance but may result in high warp values. These 
warp values are taught by the applicant in the instant specification to be suppressed by 
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the addition of an adiiesive layer (instant specification, pg 16 lines 25-31 ). In liglit of the 
instant specification, since Yushio et al. teaches the same structure of providing an 
adhesive layer, 13, on top of the metal conductive layer, 12, it is assumed, expected, 
and inherent that the structure of Yushio will result in the same warp values as instantly 
claimed. 

Regarding claim 2, Yushio et al. do not specifically teach a conductor paste of 
50-90% however, as seen in Figure 3, the conductor paste covers a surface of the 
ceramic substrate in a portion falling within the instantly claimed ranges of 50-90%. As 
seen in the figure the conductive layer covers more than half of the ceramic substrate, 
and does not cover the entire substrate so less than 100%. Therefore it is said that the 
surface area of metal layer falls within the applicants claimed surface area. 

Furthermore, Ito et al. teach similar configurations of the metallic layer on the 
surface of the ceramic substrate as seen in Figures 6-8. Ito go on to teach that the area 
where no conductor is formed above the bonding interface is preferably 5% or more 
([0021]-[0022]), which allows for sufficient bonding strength. A surface area of 5% no 
conductor will have 95% conductor. Since Ito teaches 5% or more no conductor, this 
range goes all the way up to 100% no conductor, which correlates to 0% conductor. 
Thus Ito et al. teach 0-95% conductor surface area on the bonding interface of the 
substrate. It would have been obvious to a person having ordinary skill in the art at the 
time the present invention was made to use this conductor surface area including that 
presently claimed on the bonding interface of the ceramic substrate of Yushio et al., in 
order to provide maximum effective bonding strength. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from tine 
examiner should be directed to JONATHAN C. LANGMAN whose telephone number is 
(571 )272-481 1 . The examiner can normally be reached on Mon-Thurs 6:30 am - 4:00 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Callie Shosho can be reached on 571-272-1 123. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JCL 

/Callie E. Shosho/ 

Supervisory Patent Examiner, Art Unit 1794 



